Consider (a +b)" where n is a positive integer. 
a + b is called a binomial as it contains two terms. 


The binomial expansion of (a +b)” is obtained by writing the expression without brackets 


(a+b)? = (a +0)?(a +b) 
= (a? + 2ab+b?)(a +b) 
=a? 404207 + 2ab? + ab? +03 
=a? 430704 3ab? + が 


Expand and simplify using the тше (a +b)” = a? + 3a?b + Jab? +b": 
а (1+4) b (3r-2) 


Notice the use 
of brackets. 


Expand and simplify using the rule (a +b)” 
(z +4) b (372) 


We substitute a 
(244) = 


We substitute a 
(32 — 2)* = (32 (32)? x (-2) +3 x (3z) x (-2)? + (-2)? 
274? — 54x? + 36x — 8 


1 Use the binomial expansion of (а +b)? to expand and simplify: 


а (r1) b (r3) € (245) d (r&y) 
e (2-19 EP s (z-4)* h (ey 
i (2439) 1 (2r+1)® k (32+1) 1 (2y + 3x)* 
т Q-y* n (22-19 о (2-1)? р (2y — 32)? 


2 By expanding and simplifying (а +) (a + b), show that 
(a +5)! = а? + 4a%b + 6070? + dab! + if. 
3 Use the binomial expansion (a + 5)* = at + 4a% + 60202 + 4ab* + が to expand and simplify: 
a (=+у)* b (2+1) € (r2) d (r43)* 
e (r-y) f (r—1) 9 (1-2) h (2r-1)* 


^ Consider: (a+b)! 


a + b 

(a+b)? “+ mb + è 

(a+b)? а + 30% + 3 + が 

(a+b)! at + dab + в? + 4a) + of 
The expressions on the right hand side of 1 1 
each identity contain the coefficients: 1 2 1 

1 3 3 1 
1 4 6 4 1 


This triangle of numbers is called Pascal's triangle. 
a Predict the next two rows of Pascal’s triangle, and explain how you found them. 
b Hence, write down the binomial expansion for: 


i (a+b) ii (a—b)* iii (a+b) iv (а 8 
€ i Expand and simplify (x — 


ii Check your answer by substituting т = 1 into your expansion. 


+ del b 29492? 4272 +97 
415274 75а 195 day y 
f 
^ 
i 


23—322 32-1 a? — 15r? + 752-125 
x” — 122? + 48r — 64 at – 02у + dry 
8+ 12y + Oy +y? Sa + 122? +6r+1 
Эта? +2727 +92 +1 

Si? + 302y? + 52у + 272° 
8129 + 6y? a n 
2712 92-1 
Sy? — 36у? + Sry 


823 12774601 


AN 
aa dt 
at 4 8e? + 24r? + 327 + 16 
зй + 125% + Bda? + 1082 + 81 
at Andy + 62242 — dry? + 
alar y 62? — arp 
at — 80 + 240? — 320 + 16 
1625 — 307 + 242? — Be +1 
15 10 10 5 1 
1 6 15 2015 6 1 
We start and finish cach row with a 1, The other entries 
are obtained by adding the two adjacent numbers in the row 
above. 
1 а5 + Satb + 100%? + 100769 + alis + 00 
И а5 — Sat + 10262 — 100205 + Sab! — 05 
前 а + 6a% + 150482 + 20090? + 150208 + бар? + bo 
Ww a? — 6a" + 150152 — 20016" + 150% — Gab? + 6° 
1 25 — 105 + 400% — 8022 +802 — 92 
Н When z—1, (2) —(-* 
and 15 10x 18 4.40 x 1* — 80 x 1? +80 x 1—32 
— 10 +40 — 80-80 ~ 32 
1 


